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The way in which children learn language can vary depending on their language environ-
ment. Previous work suggests that bilingual children may be more sensitive to pragmatic
cues from a speaker when learning new words than monolingual children are. On the other
hand, monolingual children may rely more heavily on object properties than bilingual chil-
dren do. In this study we manipulate these two sources of information within the same
paradigm, using eye gaze as a pragmatic cue and similarity along different dimensions
as an object cue. In the crucial condition, object and pragmatic cues were inconsistent
with each other. Our results showed that in this ambiguous condition monolingual children
attend more to object property cues whereas bilingual children attend more to pragmatic
cues. Control conditions showed that monolingual children were sensitive to eye gaze
and bilingual children were sensitive to similarity by shape; it was only when the cues
were inconsistent that children’s preference for one or the other cue was apparent. Our
results suggest that children learn to weigh different cues depending on their relative
informativeness in their environment.
Keywords: bilingualism, word learning, language development
INTRODUCTION
What impact do different language environments have on the
process of language acquisition? According to the Attentional
Learning Account (Smith, 2000; Smith et al., 2010), as children
learn words, they learn to tune attention efﬁciently, highlighting
dimensionsthatarerelevantforlexicalcategoriesintheparticular
language being learned, thus becoming better and more efﬁcient
wordlearners,optimizedforlearningthelanguagethatsurrounds
them. Evidence for this idea includes training studies (Samuel-
son, 2002; Smith et al., 2002), cross-linguistic studies (Yoshida
and Smith, 2003; Colunga and Smith, 2005; Colunga et al., 2009),
and computational modeling work (Samuelson, 2002; Colunga
and Smith, 2005). In this paper we look at the way bilingual and
monolingual environments shift the way in which children weigh
different sources of information when learning new words.
Research shows that children attend to many different sources
of information including pragmatic cues, social cues, and cues
from the properties of objects themselves as ways to help them
learnlanguageandmorespeciﬁcallyobjectnames.Youngchildren
have been shown to attend to changing contexts,like the presence
or absence of a speaker, when learning a new word (e.g., Akhtar
et al., 1996; Diesendruck, 2005). They also attend to the prop-
erties of objects (e.g., shape, color, texture) to extend a word to
other objects (e.g., Colunga and Smith, 2005). Finally, children
attend ﬂexibly to the linguistic context depending on whether
an interlocutor is looking or pointing at an object when nam-
ing it (e.g., Baldwin, 1993; Grassmann and Tomasello, 2010). To
what extent is this attentional shifting dependent of the child’s
environment? The evidence suggests that monolingual and bilin-
gualchildrenmayattendtodifferentsourcesof informationwhen
learning words.
WORD LEARNING IN BILINGUAL AND MONOLINGUAL
CHILDREN
Monolingualandbilingualchildren’swordlearningenvironments
differ in many ways. Aside from the obvious difference in the
number of words to learn and the degree of exposure to each lan-
guage,bilingual children are also faced with the additional task of
discovering from which language each word comes. Additionally,
becausebilingualchildrenareconstantlyfacedwiththepossibility
of others not knowing one of their spoken languages, they must
continuously attend to whether a speaker knows two languages.
This has led some researchers to suggest that bilingual children
may have the need to attend more to the speaker as a cue for
wordmeaning.Indeed,researchsuggeststhatfromearlyon,bilin-
gualchildrenaresensitivetopragmaticinformation.Forexample,
bilingual children can use information about whether an inter-
locutor knows both languages or not or whether a speaker was
present in a room when a word was ﬁrst introduced or not to help
them determine the meaning of a word (Diesendruck, 2005). As
we will review next,children who are growing up in either mono-
lingual or bilingual environments attend to a variety of sources of
information, but does the relative weight they place on these dif-
ferent sources dependent on the demands of their environment?
In other words,are bilingual children more sensitive to pragmatic
informationthanmonolingualchildren?And,if bilingualchildren
attend more to cues from the speaker, does that mean that they
attendlesstoothersourcesofinformation?Thesearethequestions
we ask in this experiment.
When it comes to learning object names, the properties of the
objects themselves become an important source of information.
From about 2years of age, children generalize new nouns in very
systematic ways depending on their perceptual properties. For
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example, shown objects with features typical of animate beings,
like eyes or legs, children generalize the name narrowly to things
thataresimilarinmultipleproperties,especiallyshapeandsurface
propertiessuchastextureand/ormaterial,suchasfurryorsmooth
(e.g.,Yoshida and Smith, 2003). Given a solid thing with multiple
parts and constructed shape (that is, an artifact), children gener-
alize the name more broadly to all things that match the exemplar
object in shape (e.g., Jones et al., 1991). Finally, given a non-solid
substance, children extend the name by surface properties, espe-
cially material (e.g., Soja et al., 1991). That is, young children use
information on whether the object to which a noun is applied is
solid or not, and whether it has eyes or not, as a cue to what the
extension of the noun should be.
Differences between how monolingual and bilingual children
use object property cues may also exist due to the ways in which
people in the children’s environment teach them novel words.
When parents teach their children a new word, parents highlight
characteristics of an object in order to help the child extend that
word to other perceptually similar objects (Merriman and Kut-
lesic, 1993). For instance, in teaching the word ball, a parent may
draw attention to its roundness in order to help the child extend
the word to other balls. In contrast,a bilingual parent might draw
from the child’s vocabulary on the other language when introduc-
inganewword,forexample,pointingoutthatthethingcalledball
is what the child knows as pelota.
There is relatively little research that directly looks at the ques-
tion of how monolingual and bilingual children allocate attention
during word learning, but the evidence suggests that, compared
to bilingual children,monolingual children attend more to object
properties when learning a new word (Merriman and Kutlesic,
1993;HaryuandImai,1999).MerrimanandKutlesic(1993)found
that monolingual children, compared to bilingual children, are
more likely to use the highlighted feature of an object in learn-
ing a novel noun as a necessary prerequisite to extend the noun
to other things. Likewise, in the study done by Rosenblum and
Pinker (1983), in which participants were asked to cite a reason
to explain why they applied a novel label to one object, but not
to another, monolingual children were inclined toward justifying
their reasons based on the object’s attributes, such as “because
they’re both green” or “because it has four legs” (Rosenblum and
Pinker,1983,p.778).However,whenbilingualchildrenwereasked
to justify their reasoning behind extending the novel name to one
objectbutnottoanother,theytendedtocitereasonsbasedonper-
sonal and social context, for instance, “because it’s in our game”
or “because you told me and I know...I know what it is and you
know what it is.”Thus, this study suggests that whereas monolin-
gualchildrenmayassumenounsareinherentattributesof objects,
bilingual children may be aware that names are subjective social
conventions (Rosenblum and Pinker, 1983; Diesendruck, 2005).
The relative difference in how monolingual and bilingual chil-
dren make use of social–pragmatic cues may arise between the
two language groups as a result of their different linguistic envi-
ronments. According to the socio-pragmatic account, children
learn the meanings of words by using pragmatic cues the speaker
provides, which could be through social discourse or behavioral
gestures (e.g.,Baldwin,1993;Akhtar et al.,1996;Clark and Gross-
man,1998;JaswalandHansen,2006).Asimpleexampleof asocial
cue is demonstrated in the following: if a speaker says,“Henry is
hungry.What does Henry want?”Between the choices of an apple
and a pair of tongs, the child would choose the apple because the
speaker indicated that Henry is hungry (Haryu and Imai, 2002).
Theideaisthat,whenlearningaword,achilddeducesitsmeaning
from what he or she infers as the speaker’s intended meaning.
One of the most widely studied pragmatic cues are behavioral
cues,where the speaker would point to or look at an object. Previ-
ousresearchhasfoundthatyoungchildrenattendtoaspeaker’seye
gaze to determine a speaker’s intended referent (Baldwin, 1993).
Not only are children sensitive to gaze direction,but pointing can
beusedtorefertoanewwordaswell.Forexample,whenaskedfor
the referent of a novel name,“Get the dax,”while offered a choice
between a familiar, known, object, and a novel object, children
will choose a novel object over a familiar object as the referent
for the novel noun (sometimes called “mutual exclusivity bias”).
However, if the experimenter gives extra cues by pointing to the
familiar object, this preference can be overridden, and children
will choose the object the experimenter is pointing at even if they
alreadyhaveanameforitGrassmannandTomasello(2010).Such
receptiveness to pragmatic cues helps children make use of their
environment during language acquisition.
Insum,monolingualandbilingualchildrengrowupinlinguis-
tic environments that have different characteristics and present
different learning demands. Previous research on children’s learn-
ing of multiple labels for an object has shown that bilingual and
monolingual children may have different expectations about how
words map to meanings. Here we suggest that the demands on
bilingual children may lead to an increased reliance on or aware-
nessof socio-pragmaticcues.Ontheotherhand,objectproperties
maybehighlightedmorefrequentlyintheexperienceof monolin-
gual children. Evidence based on children’s explanations of their
own novel noun generalizations suggests that this is the case, but
to our knowledge there has been no work looking at the relative
relianceonthesetwosourcesofinformation,objectpropertiesand
socio-pragmatic cues, within a single paradigm that directly tests
children’snovelnoungeneralizations.Weaddressthisinourstudy.
THE CURRENT STUDY
All children ﬂexibly attend to linguistically relevant information
as they learn novel words, whether that information is pragmatic
in nature or related to the object properties of new objects. Does
theattentionaffordedtothesecuesrelative tooneanotherdepend
on one’s environment? One must bear in mind that both bilin-
gual and monolingual children have the capacity to attend to
both pragmatic cues and object properties when learning a new
object name, the question is whether there are differences in the
degree of attention paid to the two types of cues between the two
language groups. Whereas prior research has found that mono-
lingual children attend more to object properties compared to
bilingual children, no previous research has pitted the two types
of cues against one another by looking at the relative differences
between bilingual or monolingual children’s attention to the two
types of cues.
In order to directly examine the differences in attention to
pragmatic and object cues between monolingual and bilingual
children, we tested whether the amount of attention devoted to
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thetwotypesof cueswoulddifferwhentheywereinconﬂict,each
cue suggesting a different correct answer. The cues must be pro-
videdsimultaneouslyinordertotestthiscomparisonexplicitly.To
dothis,weaskedmonolingualandbilingualchildrentogeneralize
the name of a novel object to other objects that matched in differ-
ent properties. The objects were grouped in a way that would cue
participants to a highlighted object property. The experimenter
looked toward or away from these objects, thereby providing a
congruent or incongruent pragmatic cue. Additionally, children’s
preference for objects when they were just given object property
cues (i.e., experimenter looks straight at the child) or just given
pragmaticcues(i.e.,propertyofanobjectisnothighlighted,exper-
imenter looks at objects) was also measured to provide a baseline
ontherelativedifferenceinattentiongiventoeachbymonolingual
and bilingual children.
All objects were solid artifacts, so in the absence of any other
cues, we would expect children to generalize by shape. However,
we predicted that the different extra cues would guide bilingual
andmonolingualchildren’sgeneralizationsindifferentways.First,
the predictions in the single-cue control conditions are clear:
both bilingual and monolingual children should be able to use
the cue offered, whether it is eye gaze or grouping objects by
their physical properties. Similarly, when both cues are congru-
ent,bothlanguagegroupsshouldbeabletousethemtogeneralize
the novel noun to new objects correctly, in the way suggested by
bothcues.Thecriticalconditionistheincongruentcuecondition.
If bilingual children and monolingual children rely on different
sources of information to different extents, we predict that per-
formance in the incongruent condition will diverge between the
two groups. More speciﬁcally, if bilingual children place higher
importance on pragmatic cues than monolingual children, their
performance in the incongruent condition should be the same as
in the pragmatic only condition. In contrast, monolingual chil-
dren’s performance in the incongruent condition should be the
same as their performance in the object cue only condition.
EXPERIMENT 1
MATERIAL AND METHOD
Participants
A total of 16 monolingual (seven males, nine females) and 16
bilingual (seven males, nine females) children participated in the
study. Bilingual children spoke English and at least one other
language. As their second language, four children spoke French,
two spoke Portuguese, two spoke Hindi, and one child each
spoke Russian, German, Farsi, Korean, Spanish, Afrikaans, Bam-
bara,andAmericanSignLanguage.Themonolingualparticipants
(Mage =30.26months)wereage-matchedwithin±7weeks,tothe
bilingualparticipants(Mage =29.87months),andtheagesranged
fromapproximately24–36months.Participantswererecruitedby
phone or email through a database listing children whose parents
had voluntarily provided their information for the general use of
theresearchlab’sstudies.Informedconsentwasobtainedfromthe
child’s parent or guardian. All procedures were approved by the
Institutional Review Board at the University of Colorado Boulder.
Demographically, both groups were similar. Seventy-ﬁve of
the monolingual participants were white (n =12), 18.7% were
Asian(n =3),andonemonolingualparticipantwasHispanic.On
the other hand, 62.5% of the bilingual participants were white
(n =10), 25% were Asian (n =4), and one participant each was
African-American and Hispanic. All monolingual and bilingual
participants had at least one parent who attained graduate edu-
cation beyond a 4-year undergraduate degree. Thus, all subjects
came from professional, middle-class families, and there was no
difference between the two groups in terms of socioeconomic sta-
tus. All participants were compensated $5 and were given a book
at the end of the study.
The parents of the bilingual participants were asked to ﬁll out
a questionnaire regarding the extent of their child’s bilingualism.
Thisquestionnaireaskedtheparentstoreportthedegreetowhich
their children understood and spoke both English and the other
language on a scale from one to ﬁve [i.e.,“Please describe the level
of ﬂuency for English and other languages that your child speaks
(where 1 represents poor/no ﬂuency and 5 represents perfect ﬂu-
ency for the child’s age”)]. Parents were asked to report the level
of ﬂuency for understanding each language separately.
An absolute difference between the score for understanding
English and understanding the second language was calculated.
A similar score was also calculated for children’s ability to speak
English and their second language. Only children with a differ-
ence of 3 or lower were classiﬁed as “bilingual” and were used in
the study. For example, if a parent indicated a ﬂuency of 1 for
English, and a ﬂuency of 5 for the second language, the respec-
tive score was 4. This hypothetical participant would be classiﬁed
as monolingual and would not be used in the study. However,
if the ﬂuency score for English was 3, and the ﬂuency score for
Frenchwas3,thecorrespondingscorewouldbe0;thiswouldindi-
cate equal bilingualism, and the participant would be classiﬁed as
bilingual. This criteria ensured that children were balanced bilin-
guals. Parents reported that on average, the difference in ﬂuency
of speaking the two languages (M =2.06, SD=1.00) was higher
thanthedifferenceinunderstandingthem(M =1.27,SD=1.16).
Most children (11 out of 16) were judged by their parent to be
more proﬁcient in English than in their other language. Only a
quarter of the children (4 out of 16) were judged by their parents
to be more proﬁcient in their other language than in English. In
fact,ratings were overall higher in English than in their other lan-
guage for speaking (M =3.75 for English vs. M =2.43 for Other,
t(15)=2.73, p <0.02, two-tailed). Although children were also
overalljudgedtobesigniﬁcantlymoreproﬁcientatunderstanding
English than at understanding their other language (M =4.25 for
English and M =3.5 for Other), this difference was only margin-
ally signiﬁcantly [t(15)=1.96,p =0.068]. Because all procedures
were conducted in English, this means only four children were
tested in what their parents judged to be their non-dominant
language.
Materials
Therewasawarm-upsetmadeoutofobjectsthatwerewell-known
tochildren.Threedogsmadeofthreedifferentmaterialswereused
(plush,rubber,andplastic),aswellasatoybird,atruck,andasea-
horse. Dogs were used because most children at 30months have
littletonodifﬁcultyinrecognizingthem(DaleandFenson,1996).
Approximately97.1%of childreninthisagegroupknowtheword
“dog.”
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Theexperimentalconditionsusedatotalof 36novelitemscre-
ated for this experiment, in four sets of nine each. In each set of
nine, there was an exemplar object with a novel name. The novel
names used for the four sets were zuly, ﬂone, deej, and tizo.T h e
novel names were randomly applied to the four exemplars from
the four different sets. Four of the objects in each set matched the
target in shape. Of these four shape-match objects, two matched
only in shape, while the third object matched in both shape and
color and the fourth object matched in both shape and texture.
The other four objects in each set did not match the target object
in shape, but matched in other dimensions. Two of these objects
matched the target object in color and texture,while one matched
the target object only in color, and the other matched the target
object only in texture. Overall, in each set, four objects matched
thetargetinshape,fourobjectsmatchedincolor,andfourobjects
matched in texture. See Figure 1 for an example of the stimuli
used in the study.
Procedure
All sessions were videotaped with the consent of the participants’
parents.Duringtheexperiment,thechildsatnexttohisorherpar-
ent, with the experimenter directly across the table, in order for
the child to be fully aware of the direction of the experimenter’s
eye gaze. The child sat approximately two feet away from the
experimenter.Beforetheexperimentalphase,therewasawarm-up
phase.
Warm-upphase. Thepurposeofthewarm-upphasewastoallow
the children to get a sense of the task. In this phase, the partici-
pants were shown the three different dogs,the bird,the truck,and
the seahorse all placed randomly on a tray. The experimenter ﬁrst
asked the participants “Can you ﬁnd a dog?” Children received
feedback during this phase. They were told that they were correct
if they chose a dog and if they chose another object, they were
told that it was not (e.g.,“No, that is not a dog.”) Once one dog
had been identiﬁed the child was asked “Can you ﬁnd another
dog?” This procedure was repeated until all three dogs were cho-
sen. The experimenter then asked the participants once more to
FIGURE 1 | One of the sets of stimuli used in Experiment 1 and
Experiment 2. All sets had the same similarity structure.
“ﬁnd another dog,”with the intention of the child indicating that
therewerenomoredogsortocorrectthechildif heorshehanded
the experimenter another object on the tray. The purpose of this
phase was to illustrate to the children that more than one object,
butnotalloftheobjects,onthetraywereincludedintherequested
category.
Experimental phase. During the experimental phase, children
were given the name of a novel exemplar and asked to generalize
the name to other novel objects matching in different proper-
ties under different cue conditions. The different cue conditions
were run in the following order: pragmatic cue only, congruent,
incongruent,objectcueonly.Thiswasdonetocontrolforpossible
carry-over effects.
Foreachofthefourconditions,theexperimenterﬁrstpresented
the target object of a set placed in the center of a tray among the
other objects in the same set, placed randomly about the target
object. The experimenter named the target object with a novel
name (e.g.,“See the zuly”), repeating the novel label at least three
times (e.g., “Look at/See/That’s the zuly”). After the participant
became familiar with the target object, it was removed from the
tray, and the experimenter then quickly situated the remaining
objects in different combinations and on different sides, depend-
ing on the conditions, which will be discussed later. The eight
matching objects from the same set were then presented to each
child on the tray.
After showing the child the exemplar, the experimenter asked
theparticipanttoretrieveanobjectwiththenovellabel[e.g.,“Can
you ﬁnd a zuly?”“Do you see a(nother) zuly here?”] until the had
chosen all eight objects or responded no,mirroring the process in
the warm-up phase but without giving feedback.
The four conditions varied in two ways – how the objects were
grouped on each side of the tray (object property cue) and where
theexperimenterwaslooking(pragmaticcue).SeeFigure2foran
example of how the shape-match and non-shape-match objects
were grouped, as well as the various directions of the experi-
menter’seyegaze.Thechildrenweretestedtoseeif moreattention
was given to object property cues or to pragmatic cues in two
FIGURE2|I nt h econditions with object property cues, the test objects
were grouped as shown; all shape matches on one side, all other items
on the other. In the congruent condition the experimenter’s eye gaze was
directed to the shape-matching group, whereas in the incongruent condition
the experimenter’s eye gaze was directed to the opposite side of the table.
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conditions of interest: congruent and incongruent. In the con-
gruent and incongruent conditions, all four shape matches were
on one side of the tray and the non-shape matches were on the
othersideof thetray.Thishighlightedshapeasanobjectproperty
cue. In these conditions, pragmatic cues were also important. In
the congruent condition, the experimenter continuously looked
at the shape-match objects while requesting the novel object until
the child made a selection, whereas in the incongruent condi-
tion, the experimenter constantly looked toward the non-shape-
match objects instead, creating conﬂicting pragmatic and object
property cues.
Inthepragmaticcueonlycontrolcondition,twoobjectsmatch-
ing the target object in shape and two objects that differed from
the object in shape were placed on each side of a tray and the
experimenter continuously looked toward one side when asking
for the novel object, until the child chose an object. The objects
were grouped in this manner so that the same number of shape-,
color-, and texture matches were on each side of the tray. This
eliminated the object property cue, because no one property (i.e.,
shape, color, texture) was explicitly highlighted.
Finally, an object cue only condition was also run as a con-
trol. As in the congruent and incongruent conditions, all four
objects that matched the training object in shape were on one
side, while the non-shape matches were on the other. The exper-
imenter looked straight at the participant throughout this con-
dition while asking for the novel object, thus eliminating the
pragmatic cue.
Each participant completed all four conditions and saw four
sets of novel objects in addition to the initial warm-up set.
Throughout the experiment, the side of the tray on which objects
were placed (i.e.,the right and left of tray) was random. The novel
names for each object and the order in which the sets were pre-
sented were counterbalanced across conditions. To equalize any
carry-over effects from one condition to the next, all participants
were tested with the four conditions in the same order: pragmatic
cue only, congruent, incongruent, object cue only.
Coding. Children’s choices of objects on both sides of the tray
werecalculatedusingthenumberof“incorrect”choicessubtracted
from the number of “correct” choices. In three of the conditions,
congruent, incongruent, and object cue only, “correct” choices
denoted the number of shape-match objects. Thus,for these con-
ditions, the number of non-shape objects chosen was subtracted
from the number of shape objects chosen. For the pragmatic cue
only condition, “correct” choices denoted the number of objects
chosen from the side the experimenter was looking at, minus the
number of objects chosen from the opposite side, the “incorrect
choices.” This was done because in this condition, objects were
not grouped by shape. Even if the participants chose more than
four of the eight total objects,only the ﬁrst four choices of objects
were used for scoring with the purpose of including the order in
which objects were chosen in the measure. Thus, a participant’s
score on this measure could range from −4,where the child chose
allfour“incorrect”choicesﬁrst,to4,wherethechildchoseallfour
“correct” choices ﬁrst. For instance, if in the congruent, incon-
gruent, and object cue only conditions, the child chose all four
non-shape matches ﬁrst, their score would equal −4, whereas if
the child chose all four shape objects ﬁrst, the score would equal
4.Inthepragmaticcueonlycondition,if theexperimenterlooked
at the left side while asking for the novel object and the par-
ticipant chose all four objects on the left side, the score would
equal 4.
RESULTS
A 2 (cue congruency: congruent, incongruent)×2 (language
group: bilingual, monolingual) mixed-factorial ANOVA was con-
ducted with cue congruency as a within-subjects factor and lan-
guage group as a between-subjects factor (see Figure 3). The
mixed-factorial ANOVA used the dependent variable described
above in which the number of non-shape matches was sub-
tracted from the number of shape matches chosen by each par-
ticipant. Overall, data analysis did not show a main effect for
cue congruency, such that children chose the shape matches
equally often in the congruent and incongruent conditions
F(1,30)=0.36, η2 =0.01, n.s. However, there was a signif-
icant interaction between congruency and language group,
F(1,30)=4.08, η2 =0.12, p =0.05., indicating that bilingual and
monolingual children performed differently in the congruent and
the incongruent conditions. Post hoc tests (all two-tailed) con-
ﬁrmed that bilingual children chose the shape-match objects
marginally more in the congruent conditions than incongruent
conditions,t(15)=1.73,p =0.10,whereas monolingual children,
on the other hand, showed no difference across the two trials,
t(15)=1.09, n.s. Finally, there was a signiﬁcant main effect for
language group, such that overall monolingual children chose
the shape-match objects more often than the bilingual children,
F(1,30)=4.26,η2 =0.13,p <0.05.
Comparing the two language groups in the incongruent trials
was especially important, as the main question was to determine
if children would pay more attention to pragmatic cues or to
object property cues. Results from a planned comparison t-test
showedthatmonolingualchildrennoticeablypaidmoreattention
to object property cues by choosing more shape-match objects
than did the bilingual children in this condition, t(30)=3.07,
p <0.01. When the pragmatic cues and object property cues
were congruent, monolingual, and bilingual children did not dif-
fer in the degree to which they chose the shape-match objects,
t(30)=0.27, n.s.
To see what children would do if only one of the cues was
available (i.e., either pragmatic cue or object cue), the two con-
trol conditions were analyzed separately. When children received
only the pragmatic cue, both monolingual and bilingual chil-
dren chose the objects at chance levels, p’s >0.05, suggesting that
neither group attended signiﬁcantly to the pragmatic cues when
this was the only cue available. Overall, in the object cue only
condition, children performed similar to the congruent condi-
tion (i.e., objects grouped by shape but experimenter looks at
the child). There was no difference in the children’s choices of
shape-match objects in this condition, t(30)=0.27, n.s, nor did
these conditions differ from either the congruent or incongru-
ent condition together or for each language group separately, all
p’s >0.05.
Aone-samplet-testwasruntocompareeachof thefourcondi-
tions to chance for both language groups separately (see Table 1).
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FIGURE 3 | Results of Experiment 1.
Table 1 | Results for conditions compared to chance for Experiment 1.
Language group
Bilingual Monolingual
CONDITION
Congruent 2.00* 2.25**
Incongruent 0.50 3.06**
Pragmatic only 0.38 0.50
Object cue only 1.81* 2.06**
**p<0.01, *p<0.05.
In this study, since a child received a score ranging from −4t o4 ,
a score of zero would indicate chance, meaning that the children
showed no bias to choose either the shape-match or non-shape-
match objects. A score above zero alternatively, would indicate a
shape bias,since the participant picked more shape-match objects
thannon-shapeobjects.Overall,monolingualschoseshape-match
objects relatively more than chance in three of the four conditions
including the congruent, t(15)=3.61, p <0.01, incongruent,
t(15)=8.03,p <0.01,andobjectcueonly,t(15)=4.12,p =0.001,
conditions. However,in the pragmatic cue only condition,mono-
lingual children chose the shape-match objects equally as often as
thenon-shape-matchobjects,t(15)=3.12,p <0.01,showingthat
the pragmatic cue did have the effect of disrupting the expected
shape bias.
Bilingual children showed a different pattern, however. In the
congruent and the object cue only conditions, like monolingual
children, bilingual children choose the shape-match objects more
than expected by chance, t(15)=2.83, p <0.05 and t(15)=2.75,
p <0.05, respectively. Similarly, in the pragmatic cue only con-
dition bilingual children chose neither the shape or non-shape-
match objects more,t(15)=1.45,p =n.s. However,in the critical
incongruent condition, children in the bilingual group behaved
differently than monolingual children. When object property and
pragmaticcuesconﬂicted,bilingualchildrendidnotshowashape
bias; instead, they chose both the shape and non-shape-match
objectsequally,t(15)=0.67,p =n.s.,asinthepragmaticonlycon-
dition. This suggests that bilingual children paid relatively more
attention to the pragmatic cues and thus ceased to show a shape
bias when the cues were incongruent.
A series of Pearson’s correlations were conducted for the bilin-
gual group between the average number of shape matches chosen
minus the number of non-shape matches chosen and the dif-
ference in understanding and speaking their two languages. This
was done separately for each of the four conditions. No signiﬁ-
cant correlations were found between any of the conditions, all
p’s >0.05.
DISCUSSION
Overall, both monolingual and bilingual children attend to the
object property cues when it was the only cue available or when
both cues were available and were congruent. Yet when both the
object property and pragmatic cues were available but incongru-
ent, bilingual children comparatively attended less to the object
property cue, suggesting some attention was diverted to the prag-
matic cue. Monolingual children in comparison paid extensive to
theobjectpropertycueinallconditions.Insum,theseresultssug-
gest that bilingual children are more likely to attend to pragmatic
cues than monolingual children when the two cues conﬂict.
Thereisanotherintriguingpossibility,though.Recentevidence
suggests that bilingual children may show more cognitive ﬂexibil-
ity than monolingual children (e.g., Bialystok et al., 2010). For
example, compared to monolingual children, bilingual children
can succeed at a younger age in a dimensional change card sorting
task in which they are asked to sort by one dimension (say color)
and then switch to sorting by a different dimension (for example
shape; Bialystok and Martin, 2004). Note that in trying to control
for carry-over effects, we ran the conditions always in the same
order:Pragmaticcueonly,congruent,incongruent,andobjectcue
only. Monolingual children,then,showed no preference for shape
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in the ﬁrst condition, then showed a shape bias in the congruent
condition in which every cue pointed to shape matches as the cor-
rect response, and then consistently generalized novel names by
shape in each of the two following conditions, incongruent and
object cue only. Bilingual children, in contrast, showed a shape
bias only in the second and the fourth conditions. It is possible
that because of their greater cognitive ﬂexibility, bilingual chil-
dren were able to switch from attending to shape, correctly, in the
congruent condition, to not attending to shape in the incongru-
entcondition,whereasmonolingualchildrenwerestuckattending
to shape once they had done it consistently and correctly in the
congruent condition.
To account for this possibility, we ran a follow-up experiment
with monolingual children reversing the order of the congruent
and incongruent conditions. If monolingual children’s preference
for shape matches in the incongruent condition was due to carry-
overfromthecongruentcondition,thispreferenceshouldgoaway
when the order of the congruent and incongruent conditions is
reversed. However, if this is not the case, and monolingual’s pref-
erence for shape matches in the incongruent condition indicates
a preference for object property cues over eye gaze information,
then monolingual children in Experiment 2 should show exactly
the same pattern of performance as the monolingual group in
Experiment 1.
EXPERIMENT 2
MATERIAL AND METHODS
Participants
A total of 10 monolingual children (four males, six females) par-
ticipated in the study. The ages ranged from 26 to 36months and
Mage =31.58. Participants were recruited in the same manner as
that of Experiment 1. The 16 monolingual children who partici-
patedinExperiment1wereusedforcomparison.Allmonolingual
participants recruited for Experiment 2 were Caucasian. All par-
ticipants had at least one parent who attained graduate education
beyond a 4-year undergraduate degree. Thus, all children came
fromprofessional,middle-classfamiliessotherewasnodifference
in socioeconomic status between this group of monolinguals and
the group of monolinguals from Experiment 1. All participants
were compensated $5 and were given a book at the end of the
study.
Materials
The same materials as in Experiment 1 were used in this study,
with the exception of the bilingual survey,as this experiment only
used monolingual children.
Procedure
The procedure was the same as in Experiment 1, with the excep-
tion of the order in which the different cue conditions were run.
The incongruent condition was run before the congruent condi-
tion. Thus, the conditions were run in the following order for all
participants in Experiment 2: pragmatic cue only, incongruent,
congruent, and object cue only. The incongruent condition was
run before the congruent condition to test the hypothesis that in
Experiment 2 monolingual children had failed to show sensitiv-
ity to pragmatic cues in the incongruent condition because they
were“stuck”generalizing by shape after doing so,correctly,for the
congruent condition.
RESULTS AND DISCUSSION
Once again, participants’ choices of objects on both the left and
right side of the tray were calculated by computing a score where
the number of non-shape objects chosen was subtracted from the
number of shape objects chosen.A 2 (cue congruency:congruent,
incongruent)×2 (experiment: monolingual participants from
Experiment 1, participants from Experiment 2) mixed-factorial
ANOVA was conducted with cue congruency as a within-subjects
factor and experiment as a between-subjects factor. There was no
maineffectof cuecongruency,suchthatmonolingualparticipants
from Experiment 1 and monolingual participants from Exper-
iment 2 chose the shape-match objects equally, F(1,24)=1.54,
p =n.s. Additionally, the interaction between cue congruency
and experiment was not signiﬁcant, F(1,24)=0.03, p =n.s (see
Figure 4). Thus, monolingual children from Experiment 1 and
monolingual children from Experiment 2 chose shape-match
objects on average equally in both experiments, even when the
order of the congruent and incongruent conditions was switched
(i.e., incongruent condition run ﬁrst), indicating there were no
order effects in the study.
Since there were no differences in the choices of monolin-
gual participants between the two experiments, the ﬁnding that
monolingual children attend more to object property cues is fur-
ther supported. Monolingual children chose shape-match objects
equally when the incongruent condition was run before the con-
gruentcondition,andwhenthecongruentconditionwasrunﬁrst.
Thus, their performance in the incongruent condition in Experi-
ment 1 was not due to an inability to stop attending to shape after
the congruent condition. It is unlikely that the pattern of results
was due to order effects from the order in which the conditions
were run.
GENERAL DISCUSSION
In the current study, we investigated the consequences of linguis-
tic environment on word learning. In particular, we tested how a
bilingual environment might inﬂuence the way children attend
to different sources of information in the process of language
acquisition. Children learn words through a variety of means, by
FIGURE 4 | Results of the conditions of interest in Experiments 1 and 2.
www.frontiersin.org May 2012 | Volume 3 | Article 155 | 7Brojde et al. Bilingual and monolingual word learning
attendingtothemanycuesprovidedbythecaregiversintheirenvi-
ronment. The type of environment to which children are exposed
may have a signiﬁcant impact in the way children learn words.
Different environments may ultimately lead children to attend to
particularlinguisticcuesmorethanothers,dependingonwhether
certain types of cues are provided to a greater extent or are more
predictive of success in learning words in that environment. For
instance, if a child learns that attending to the properties of an
object helps him or her learn words at a faster rate, he or she may
come to rely more on object property cues. On the other hand, if
a child discovers that pragmatic cues from a speaker aided more
in acquiring language, he or she may attend more to this type of
cue when learning new words.
SUMMARY OF RESULTS
Inthisstudy,wecomparedthedifferenceinattentiontopragmatic
andobjectcuesamongmonolingualandbilingual30-montholds.
We tested whether bilingual and monolingual children differed
in the extent to which they attended to pragmatic and object
cues, particularly when the two cues were incongruent. Partic-
ipants were asked to identify objects given novel names by the
experimenter. Objects were grouped in a manner to draw the
children’s attention to a major property of the object; in this
case, shape. During the study, the experimenter simultaneously
provided pragmatic cues (e.g., looking toward these objects or
away from these objects). Data were analyzed to determine which
type of cue bilingual and monolingual children attended to a
greater degree when the pragmatic and object property cues were
incongruent.
Overall, monolingual children chose more objects matching
in shape, and they chose shape-match objects even when the
experimenter looked away from the shape-match objects while
asking children to extend the novel label they learned in train-
ing (e.g., zuly). Furthermore, they chose shape-match objects
more than chance in three of the four conditions – congruent,
incongruent and object cue only, indicating a strong shape bias
regardless of pragmatic cue. This result is in line with previous
research indicating that by 2years of age children systematically
generalize novel nouns for solid artifacts by shape, ignoring dif-
ferences in other dimensions such as color and texture (Landau
et al., 1988; Smith et al., 2002; Colunga and Smith, 2005). We
will discuss the possible reasons why monolinguals chose neither
shape-match nor non-shape-match objects in the pragmatic cue
only condition later.
On the other hand,bilingual children showed a shape bias only
when shape was highlighted by grouping and the experimenter
did not offer conﬂicting cues through their eye gaze but either
looked neutrally at the child (object property cue condition) or
looked at the group of objects matching in shape (congruent con-
dition). In both of these conditions, bilingual children chose the
shape-match objects more than chance. These results are in line
with our predictions, as we expected bilingual children to exhibit
a shape bias in these trials.Also in line with our predictions,bilin-
gual children performed differently when the experimenter gave
conﬂicting cues, choosing both the shape-match and non-shape-
matchobjectsequally.Thispatternofresultssuggeststhatbilingual
children attended to the experimenter’s eye gaze, instead of using
thehighlightedfeatureofshape,andthusstoppedshowingashape
bias when the cues were incongruent.
Howdidtheperformanceofthetwogroupscomparerelativeto
each other? When there was no conﬂict in what the different cues
indicated,bothlanguagegroupsbehavedthesameway:First,inthe
object property cue,when the experimenter looked straight at the
childwhileaskingwhichotherobjectscouldbecalledbythenovel
noun out of a setting in which same-shaped objects were grouped
together, both monolingual and bilingual children systematically
generalized by shape. Second, in the pragmatic object cue, when
the items were not grouped by their properties and the experi-
menterlookedatonesideofthetable,neithergroupgeneralizedby
shapeorbysideof thesable.Finally,whentheobjectpropertyand
pragmaticcueswerecongruent withtheexperimenterlookingata
group of objects similar in shape,both monolingual and bilingual
childrengeneralizedthenovelnounbyshape,asintheobjectprop-
ertycondition.Thiscouldmeanthatthehighlightingof theshape
dimension alone was enough to lead them to shape,as adding the
eye gaze hint did not increase the likelihood of children choosing
shape over what grouping same-shaped objects alone did. Inter-
estingly, in the incongruent condition, when the cues conﬂicted,
and the experimenter looked toward the group of non-shape-
match objects while requesting the novel object,monolingual and
bilingual children generalized the novel noun in different ways.
Monolingual children generalized the novel noun as in the object
propertycuecondition,choosingtheshape-matchedobjectsmore
than chance, and signiﬁcantly more often than bilingual chil-
dren. However, bilingual children in the incongruent condition
did the same as they did in the pragmatic cue condition,choosing
shape-match and non-shape objects equally and failing to show
a shape bias. This suggests that bilingual children paid relatively
more attention to the experimenter’s eye gaze than monolingual
children, at least when the cues were incongruent.
One curious ﬁnding is that when the experimenter only pro-
vided the pragmatic cue, neither monolingual children nor bilin-
gualchildrenextendnovelnounssystematicallychoosingbyshape
or by the side to which eye gaze was directed. This may be seen
ascontradictingpreviousresearch(e.g.,Baldwin,1993).Ourﬁnd-
ing suggests that neither group afforded overwhelming attention
to eye gaze. One difference between our experiment and previous
work looking at eye gaze is the number of items from which the
children had to make choices. We set out eight choices whereas
previous work had used fewer,mostly just two items. It is possible
that interpreting the eye gaze information becomes difﬁcult when
the visual ﬁeld contains so many items. The very fact that in this
condition (as in the incongruent condition), the items were not
groupedbytheirperceptualpropertiesmighthavemadethismore
difﬁculttointerpreteyegaze.Recallthatintheconditionsinwhich
shapewasnothighlightedbygrouping,equivalentmatchesof fea-
tures were presented on each side of the tray: two shape matches
and two color matches on one side, and two shape matches and
two texture matches on the other side. This particular assortment
ofobjectsmayhaveoverwhelmedtheparticipants,whereasgroup-
ing,ontheotherhand,mighthaveallowedchildrento“unitize”all
the alike objects and treat them as two groups instead of as eight
objects. Although both bilingual and monolingual children failed
to show evidence of following the pragmatic cue in the pragmatic
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cue only condition, our results suggest that bilingual children did
attendtothesecueswhentheyconﬂictedwithobjectpropertycues
in the incongruent condition.
FLEXIBLE ATTENTION IN DIFFERENT LINGUISTIC ENVIRONMENTS
In general, it appears that, as hypothesized, bilingual children
attendtopragmaticandobjectpropertycuesdifferentlyrelativeto
monolingual children; speciﬁcally,they appear to pay more atten-
tion to pragmatic cues than object property cues when both types
of cues are available and in conﬂict. Although bilingual children
performed similarly in the pragmatic cue and in the incongru-
ent conditions, suggesting that they were indeed using eye gaze
information, the fact that they did not systematically choose mis-
matchedobjectsof thesidetheexperimenterlookedmakesithard
tomakeanystrongclaims.Thatis,theeffectofeyegazeinbilingual
children is observed as a disruption of the shape bias we assume
they would otherwise show, and that monolingual children do
show. This raises the possibility, then, that bilingual children are
just not understanding the task and thus showing no systematic
choices. This interpretation is unlikely because bilingual children
did show clear preferences in the two conditions in which objects
were grouped by shape. Furthermore, bilingual children were no
morelikelytorequirecorrectivefeedbackduringthewarm-uptrial
thanmonolingualchildren.Allthissuggeststhatbilingualchildren
werecapableof followingthedirectionsof thetaskathand.More-
over, no signiﬁcant correlations were found between ﬂuency in
understanding and speaking both languages and performance in
conditions. This brings us to the question of why do monolingual
and bilingual children differ in the importance they give to prag-
matic and object property cues when the two cues conﬂict? How
do the linguistic environments of monolingual and bilingual chil-
dren differ in a way that ultimately leads to the relative differences
in attention afforded to object property and pragmatic cues?
Although bilingual and monolingual tend to hit developmen-
tal milestones in language acquisition at around the same time
(Petittoetal.,2001),bilingualchildren’svocabularymaybesignif-
icantly smaller within each different language they know because
they have less experience in each language than monolingual chil-
dren have in their one language. Early vocabularies in languages
other than English have been shown to have an abundance of
shape-basednouns(e.g.,ColungaandSmith,2005;Colungaetal.,
2009), but the English language itself may especially encourage
attention to object features like shape when learning new words.
For example, previous research by Cook et al. (2006) found that
Japanese adults exhibited a stronger shape bias the longer they
stayed in an English-speaking environment; thus a higher ﬂuency
in the English language may be indicative of a stronger bias to
attend to shape when extending novel words. Thus, the bilingual
children in our study may be less shape-biased because they have
less experience with naming shape-based objects in either lan-
guage than monolinguals have in their one language, English. To
compensate for this, bilingual children may need to rely more on
pragmatic cues in order to help them determine the correct name
of an object. If this were the case one would expect to see a similar
relationshiplookingatindividualdifferencesamongmonolingual
children. That is, one would expect a difference in the proportion
of shape-based nouns in the vocabulary of monolingual children
whohaveastrongshapebiascomparedtothevocabularyofmono-
lingualchildrenwhohaveapreferencetoattendmoretopragmatic
cues when learning novel words.
Another possibility is that bilingual children in general have
a weaker shape bias than monolingual children. If this were the
case, then it may be easier for pragmatic cues such as eye gaze
to override their weak shape bias. Some evidence in the present
study suggests that this account is correct. According to Landau
et al. (1988),children attend to shape more heavily than any other
object feature, such as color or texture. In our study however,
bilingual children exhibit less of a shape bias compared to their
monolingual peers,which may suggest that their shape bias is not
developed as strongly. There could be a variety of reasons for this.
One possibility is that bilingual children simply lag in their devel-
opment of word learning biases. This is consistent with research
that shows, for example, that bilingual children do not adhere as
strictly to the mutual exclusivity bias – the assumption that cate-
gories tend to have a single name – as monolingual children do.
Bilingual children are more likely to learn multiple names for the
same object (Houston-Price et al., 2010). Indeed, bilingual chil-
dren have been shown in several task to be more likely to learn
multiple names for an object than monolingual children (Au and
Glusman,1990; Davidson et al.,1997; Houston-Price et al.,2010).
Whatever the reason, this hypothesized weaker shape bias might
in part explain bilingual children’s lag in word learning. Is this is
the case, one prediction is that bilingual children might show less
of a shape bias in situations in which, unlike in our experiment,
shape is not highlighted by grouping.
Another possibility to explain why bilingual children use prag-
matic gestures to a greater degree is that bilingual children simply
learntoattendmoretothistypeof informationbecausetheycon-
stantly hear two languages and must take notice of who speaks
which language (Grassmann and Tomasello, 2010). Moreover,
people may be able to communicate successfully in a foreign cul-
turewhoselanguagetheydonotspeakbyusingpragmaticgestures
such as pointing and eye gaze. Thus, bilingual children may be
more used to attending to pragmatic gestures. It may also be pos-
sible that a socio-pragmatic cue such as eye gaze may be more
subtleformonolingualchildren(JaswalandHansen,2006).While
monolingual children also pay attention to pragmatic gestures,
they may give them less importance because they do not need to
attend to different languages spoken around them.
Finally, our results are also consistent with the larger literature
on word learning in monolingual children. Research shows that
monolingual children pay more attention to object property cues
when learning a new word, relative to bilingual children (Rosen-
blum and Pinker, 1983; Merriman and Kutlesic, 1993; Haryu and
Imai, 1999). Parents of monolingual children may be more likely
to highlight characteristics of an object aimed to assist the child
in distinguishing the referent from nouns that are perceptually
similar. For instance, in an example used in Merriman and Kut-
lesic’s (1993),study in teaching the word zebra,a parent may draw
attention to its stripes in order to help the child differentiate it
from a horse. A bilingual parent may instead tell their child,this is
a horse in English, and a caballo in Spanish, thus diminishing the
importance given to object properties. However, it must be noted
that bilingual children did indeed pay attention to object property
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cues when the experimenter looked toward the objects matching
in shape. Thus, our results do not suggest that bilingual children
do not use object property cues at all, but that in some instances
they are more likely to attend to pragmatics than monolingual
children.
This greater reliance on pragmatic cues in bilingual children
mayresultinanenhancedabilitytolearnwordslaterinlife.Results
of a study done by Kaushanskaya and Marian (2009) examine
the effects of early exposure to two languages on word learning
ability. Their results suggest a bilingual advantage, with bilin-
gual adults outperforming monolingual adults in learning novel
words.Speciﬁcally,bilingualsachievedhigheraccuracyrateswhen
tested for the meaning of a novel word, and performed supe-
riorly in recall and recognition tasks of the novel word a week
after testing. It is possible that bilinguals outperforming mono-
linguals in their aptitude to learn novel words arises from the
relatively higher attention given to pragmatic cues in their early
environment. Added attention to these cues may facilitate word
learning. In the present study, bilingual participants were able to
attendtopragmaticinformationwhentheobjectpropertycueand
pragmaticcuewereconﬂicting,whereasmonolingualparticipants
were not. Monolingual participants preserved their attention to
highlighted object properties – speciﬁcally shape. As suggested
previously,bilingual children may be more ﬂexible in attending to
linguistic cues, which may heighten their cognitive ability in lan-
guage acquisition. This early experience with a second language
may encourage more attention to pragmatic cues and result in
rapid novel word learning.
LIMITATIONS AND FUTURE DIRECTIONS
The differences in monolingual and bilingual word learning
suggest that linguistic environments inﬂuence how attention is
deployed to different types of linguistically relevant cues, such
as pragmatic information and object property information. A
preference in choosing one cue over the other is likely shaped
by the monolingual or bilingual linguistic environment. Follow-
up studies should investigate the degree to which a bilingual child
or monolingual child looks at the speaker of a particular word.
Furthermore, studies that measure the precise attention children
give to these different types of cues, such as on-line measures of
eyegaze,insteadof comparingbehavioralchoices,couldrevealthe
deﬁnite role that experience plays in shaping children’s attention
in word learning tasks. Finally,a future study must include a mea-
sure to ascertain an equivalency in vocabulary between the two
groups of monolingual and bilingual children, as vocabulary may
have an effect on a child’s readiness to extend a novel word to an
object.
CONCLUSION
Thisstudycomparedstrategiesusedbymonolingualandbilingual
children in language acquisition, particularly in situations where
cues conﬂict. In sum,monolingual children may rely less on prag-
matic gestures because they hear only one language. On the other
hand,bilingualchildrenaresimultaneouslytaughttwolabelsfora
wordandthusmayneedpragmaticcuestoagreaterdegreerelative
to monolinguals in order to learn a word. For example,if a parent
is talking about a perro and the child has no clues as to what his or
her parent is referring to, he or she may unconsciously follow his
or her parent’s eye gaze to determine the intended referent. While
monolingual children most likely exhibit the same behavior when
learning a new word, they do not hear two labels for a word as
often as bilingual children. Thus, a monolingual child may utilize
apragmaticcuetolearnawordlessoften thanabilingualchild,and
viceversa.Overall,theseresultssuggestthatlearninglanguageina
bilingual environment leads children to attend more to pragmatic
cues than a monolingual environment.
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